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Intreodic ct n and BacKqroun'."

The last t.,'o decades hase seer a tremendoul Iz'.wth in the

a,.,e i ab' ,.y ar.d -- je :i . ,t t on of bc, !. (1. ;_a] carto-

graprhic products and ccirt.-grapnic informs-:.", , and displa.

systems. Federal, Sta e, and private cvrzicnizations now

believe that efficiency can be gained by the, establishment

of digital cartegraphic data standards. Necessary theoret-

ical research and practical development are currernTly under-

way to establish data standards and to dev-imp device-inde-

pendent data exchange mechanisms (1). The '%a:-onal Research

Council Panel to Review the report of tne Federal Mapping

Task Force or, t,,pping, Charting, Geodesy, Su:veying (21

recoanized that these efforts were essenti to the estab-

lishment of a useful national digital cartogra-hzc data base.

Work performed by the National Corn:.:&e for Digital

Cartographic Data Standards (NCDCDS), formed1 %;: the American

Congress on Surveying and Mapping (3), prov,:es a useful

cverview of the several diverse topics which n:st be examined

during development of digital cartographic ca'a standards.

Figure 1, whict is adapted from NCDCDS Repo . 4, 3ilustrates

the reJationship between Digital Cartogrzph- Data Standards

and computer graphics and CAD/CAM. This x.rt examines [:-

one element of that relationship: the ce c .: ef device-

independent graphIc data .xchange metafile.s.

The ctrrer.t and future use of compt:. araphics to

complete the mi,siors cf the U.S. Army Enqn:>:>r Topcgraphic

. - - ................. ................ : .. ..., .., - . ... _. .
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|and Land Information Sstem '" -

II

Computer Graphics and CAD/CAM

Cartographic Data Base J

"object" or "Product Definition"
Level Data Exchange

Application Programs

"Applicatit Program"
Level Data cchange

Graphics Utility Systems

Device-Independent

Graphic Data Exchange

at the "Virtual Device" Level

Physical Graphic Devices

Figure 1. Overview of the diverse topics related to development of
cdgital cartographic standards with emphasis on computer
graphics and CAD/CAM.



. o.

Paqe 3

Laboratories (ETL) and the Defense Mapping Agency Hydro-

graphic/Topographic Center (DMAHTC) can be enhanced by the

development of metafile formats compatible with raster

graphic systems. This report summarizes a study of the needs

of ETL and DMAHTC and contains recommendations for the devel-

opment of a prototype metafile format. This metafile system

would be incorporated into a raster compatible, device-inde-

pendent graphics software system.

A metafile is a standard device-independent display-

record format. A metafile, as defined in the contracting

statement of work, nas the following purposes:

- to provide a universal method for transferring graphic

images between two computing sites,

- to provide an audit trail of image development,

- to provide a data source for hardcopies of images
designed during interactive graphics sessions,

-to provide an archival medium,

- to assist in certification and verification ofgraphics data,

- to serve as an interface standard for intelligent
peripherals.

Additionally, the statement of work declared that a proposed

metafile design for use with raster graphics systems must

be capable of handling scanned images, text, and syntheti-

caily generated graphics.

A well designed metafile system must meet several addi-

tional criteria. First, the system must be functionally

declared so that it can serve as a standard graphics data

interface for software developers. This characteristic is

............................... . . . ..... ...

. . . . . . . . . . . . . . . . . . .
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important for reducing the cost of training software develop-

ers and for a.ding the transportability of software between

installations. Second, the metafile system should provide

standard escape mechanisms which allow non-standard data to

be recorded, and which allow access to non-standard graphic

device capabiliies. As will be seen later in this report,

a standard escape mechanism should be a requirement for any

proposal for an ETL/DMAHTC raster metafile system; it will -

play an impcrtant role in the proposal later. described.

Finally, care m-ist be taken to provide for the future func-

tional extensi.or of the metafile system.

The aut'ors used the following methods to study the

applicability ,f proposed metafile systems to ETL/DMAHTC

operations:

1) discucsions with ETL and DMAHTC staff provided data,
ieyond that contained in the statement of work,
concerning the needs of ETL and DMAHTC, and concern-
ing other graphic and programming standards under
consideration by those organizations,

2) the production environment of DMAHTC was examined by
rev.. of the "Baseline Systems Description for the
Cartographic Systems Integration and Upgrade-Interim
Techni:al Report #1", prepared by ZYCOR, Incorpr-
rate o in January 1984 (4),

3) the current technical literature including
activities and proposals of the American Natic
Stazidards Institute X3H3 (ANSI-X3H3) Technical C 
mitrteE (5,, was thoroughly reviewed,

4) the "Raster Reformatting System Design Plan" submit-
ted t-) the Rome Air Development Center by Synectics
Coricoration n September 1983 (6) was reviewed, and

5) discucEions were held with individuals who are know-
le,:gcatle in the field of computer graphics and
metafile design and who would be aware of emerging

- . . . .. . . . . .
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raster metafi.e proposals likely to receive signifi-
cant attention.

The purpose of the remainder of this report is to sum-

marize the findings and to present the autb, ors' conclusions

and recommendations. The next section discasses some of

the most relevant issues which must be addressed in the

design of a metafile useful for ETL and DMAHTC. Following

that discussion is a brief review of the American National

Standards Institute's Virtual Device Metafile (ANSI-VDM)

proposed standard and a recommendation regarding the ex-

tension of that standard for use as a raster metafile stan-

dard. The next section addresses several key elements of

the Synectics report and discusses how elements of the design

described in that report could serve as a basis for the pro-

posed VDM extension. Finally, the authors' conclusions and

recommendations are presented, with the ajpendaces providing

bibliographic material and technical documentation.

. .. . .

. . . . . . . . . . . . . . . . .
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* ~Issues Peevrt the Design of a Paster Metafile

13oth pr -x'atf and t-Jhblic organizations have developed pro-

*~' nu o sacird.L for the specificat-on of a graphic meta-

*file svst,-:ri. ronq these are:

i)the r-:..olSais of the Association for Computing

M - . Graphic Standards Planning Committee

2) the A47Ecr 1 3n National Standard Institute (ANSI)
stand-zrr' for transporting Computer-Aided Design (CAD)
and Corviter A-Lded Manufacturing (CAM) data through
trne L~ilGraphics Exchange Specificati6r, (ANSI-
:cGES1 )

3) the Nr th American Presentation Level Protocol
-. Syntu_-x (NAPILPS) (9), and

4) te 'r--al Device Metafile proposals of the ANSI-
X3.H3 tecnical committee (5).

Not~ t the t .'.'sters listed above are designed to meet

srj sare n e - ~ and their relationships with other adopted or

pr3~oeQgra; .< standards must be understood by those

responsible 1_-: implementing a graphic metafile system.

* For exarnrlc., .-'5'S-IGES is concerned with the transfer of

* ~ 13 roduc d:: ion data (geometric and nongeometric) be-

tween CAD/CAM s5,,stems and installations. T'he function of the

VDM proposed t*3%dard is the qeneration and transfer of suf-

fic. rnt d2cv_,c2 .rdependent informati.on for a graphic repre-

Eentat-oen to ie presented on a wide variety of graphic output

0 deiC e. To perhaps oversimplify the distinction, ANSI-ICES

* is designed to allow the transportability of the full defini-

tion of objects, whereas ANSI-VDM contains only that informa-

*tion necessary to present a picture of those objects. In
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most applications, data transferred by ANSI-IGES allow the

digital representation of an object to be further pzocessed

and analyzed. In qenera1, ANSI-VDM compatible files only

provide a device- rldep.rdent means to prescnt a picture,

not to continue manipuliztion and processing of the digital

representation of the illustrated object.

Figure 2 illus-rates the various levels on which the

most widely discussed graphics standards are designed to

operate. At the top of Figure 2 is an "object database".

This element of the illustration represents ccmputer descrip-

tions of "objects" which can be defined in 2 or more dimen-

sional space. For example, digital descriptions of transpor-

tation networks, buildings, and other physical features which

can be graphically depicted may be a part of an object data-

oase. The major purpose of ANSI-IGES is to serve as an

interface between the database and application programs whicL

need to access those data. In addition, ANSI-IGES estab-

lishes a standard under which CAD/CAM installations may

exchange data.

The interface between application programs and a partic-

ular installation's graphics utility system is handled by

such proposed standards as ANSI-Graphical Kernel System.

(ANSI-GKS) and ANSI-Programmers Hierarchical Interface to

Graphics Systems (ANSI-PHIGS) (10). Both of these proposed

standards allow application program development to proceed

without concern for the specifics of an installation's

graphics utility system. Similarly, ANSI-GKS and ANSI-PHIGS

. . . '.,
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allow th - de,2 , p.:t21t of a local utility system before spec-

.fYi :i- recu rcmert of the application programs to be

ii:stJ ie~d ( '. As wath ANSI-IGES, inc'istry adoption of

(V .. a;,2 PHIC" f-1,: a(s the portability of application

[-roura'... betw) , dif-f -rcntly configured installations.

_ .GEE LEVEL

;C LAT W<.R=ALS
-GS LEVEL

-:1, LEVEL-------------------------------------------------------------V"LEE

VD, LEV'EL

E x

DEE ,w
. . .. ----- --- NEI',.P -

i , ...

-j T DEVICE

F'igur-e 2. A~ i-ustration of the var~ous levels on which
amKc stari'ards are designed to operate and

t~~tei.eis Of some of the current and proposed
Si ~ra r d Source: National Computer Graphics

As --ti

The ]a-:t -.vci illustrated Figure 2 which will be

d, scusscd n ',, rcp.ort 2s liabel !ed as the VDI/VDM level.

7P hcse £ibei l corc . ' N2 V ta Device interface

,. - ) -. 1 ,'it af Ie (ANSI-VDM)

: oposec. s: ;..:,.": . :';-I w,,J ;: . le d-s,.n.d by the ANSI

co r'"i-r t C - I- , 3 r .. : i Z t , terface between graphics
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software and qrapl-cs dev:ces. As illustratd in Figure 2,

a VDI compatible 1.nysical device would not requ ire any addi-

tional software tc 2nterface to a VDI compatible graphics

utility system. Physical ds That were not V)DI compat-

ible stIll wouhd require specific device drivers, which cur-

rently is the industry norm. As proposed by ANSI, VDM

specifies the tormat of a device-independent metafile used

to record and transfer device-independent pictures.

Evident fro3m Flaure 2 is the fact that the development

of a standard at one level must take into account the devel-

opment of standards at the next lower level, at least. For

example, the development of the proposed GKS 2-D graphic

programming standard was, in many respects, accompanied by

the development of the VDM 2-D graphics neta~file standard. -

Discussion with ETL/DMAHTC staff and review of the

DMAHTC production equipn.'ent and procedures indicate that

an immediate need exists, both at the applicaticn program-

graphics utility system Ievel and at the interface between

the graphic utility system(s) and physical devices, for a

raster metafile system. Throughout the remainder of this

report those products produced by DMAHTC which require meta-

file support are divided into two broad classes. The first

class consists of cartogriphtc products based )n the collec-

tion; interpretation; ano analysis of geodet-c data, topo-

graphic data, hydrographic data, geographic names data, and

other physical and cultural information. Tne second class

of products consists of rid based dgital elevation modcls

and simiilarily reprreintc. surfaces. While it is essential

*L*....
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for an object definition metafile standard at the IGES level

to allow full 3-D object specification, the authors have

concluded that there is not an immediate need for a full

3-D graphic metafile implementation within ETL/DMAHTC. The

relevant ANSI commt.tees are currently studying 1-D exten-

siors to ANS'-GKS and ANSI-VDM. Adoption of the current ANSI

proposals w;! ..rovide ETL/DMAHTC with the best opportunity

to adapt to t'.e future 3-D standards.

The grajhlc metafile proposal identified by the authors

zs likely to I,- most '.dely implemented in organizations with

activities s ,n.- iar to ETL/DMAHTC is the ANSI-X3H3 Virtual

Device Metaflle VDM) proposed standard. A copy of the draft

standard and publ :c comments on that draft are included as

Appendices C ard D of this report. One of the reasons that

VDM appears to best fit ETL/DMAHTC's needs is that it cur-

rertly proviaes a rudimentary pathway to the inclusion of

raster graphic iata. Although the current specification of

VDM does rot -r:]e sufficient elements to serve as a corn-

plete raster -7(a f. A, system, the authors believe that the

dc ct . c, of " ah d the development of appropriate extensions

wrll prov:&e KT! D.MAHTC w,ti the best available mechanism for

a sinqle r'tara v-te...;.,c:nc both vector and raster

graphics.

One , -,r !'rn . •.....: icr the design of the VDM

*i pl'OpO5i :. e. a A.:d , * * serve as a graphic stan-

dard a-rcM>.- . ..... ,., . ceS. Since the develop-

.- t o! <. ' . , :. .': ... r nev tibly lag behind
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the development of technology, several0 critcisms of VDM

have focused on it's failure to incorporate thie f.ll func-

tionality of curre-t raster displav device . If these criti-

cisms are adequately addressed by future extensions to ANSI-

VDM, then the apparent need to have a raster metafile system

separate from a general graphics metafile system will no

longer exist. The authors recommend that ETL/DMAHTC adopt

this approach as an alternative to the development of a

raster metafile standard separate from the standards used

for other graphic data. ETL/DMAHTC should realize signifi-

cant benefits by adopting this emerging -ndustry standard

rather than developing their own, distinctly raster, metafile

system.

The above recommendation is further reinforced by the

interest of the ANSI-X3.3 committee in providing a mechanism

for adopting "registered extensions" to VDM. This procedure

allows interested parties to submit useful VDM extensions for

consideration by the committee. If the committee views an

extension as meeting the criteria of the VDM standard, it

will be released for public comment and considered for adop-

tion as a "registered extension" (12).

Should ETL!DMAHTC participate in the "registered exter-

sion" process, two significant benefits could be realized

both by ETL/DMAHTC as well as by the rest of the computer

graphics industry. First, ETL/DMAHTC would provide a tech-

noloqy development and transfer service whlch woAld increase

the benefits others obtain by the adopt.-on of VDM. Perhaps

a more important benefit of a registered exterso"" desigrec"

..' ,°.o . ., . . -. .. . .... °-. .. °. ..... . °..- ...... - -.. . °
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tc F:TL/DMAH-IC cfcuirsis that it would help insure

f-hat qr(-iter ar-ot of oraph~c data produced outside of

1'-/MA1c ocrazions would be readily accessible for their

The -,se and impJementatlon of VDM is illustrated in

Figurcs 3 art 4. in one. use, illustrated by Figure 3, an

-ppl icaticn :~c'j ra m using~ a device - independent graphics

packPage, such as ANSl-GYS makes uE2 of a metafile Q.&-nerator

to prcd-uce VDIM1 ccrnpat.;ble output files. These files contain

interimn or flnrl qrcaphilc data which are preserved by the

VDM systemi as dvice-Independent pictures. p

APPLICATION

DEVI CE- I NDEPEN DENT
GRAPHICS PACKAGE

I VD)
METAFILE SOFTWARE

IGENERATOR FIRMWARE
H ARDWA PF

V DM
UTPU

Fiqurco 3. 1 1: cl-i .t icnship of VDM to a
A C r C-1. p'ackage anid an app) i-

~o-~prcc ... ~rt.:ANSI-X30, #X3.1 22-198x.
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Transf er (.if \'EM co-f;.8st i DI u- ev Lcc - ir.dopenricent ric Ct Lrc,.

to another graphic system is illu~trated1 bi Pi~.gure 4. 1I

that f igure, a~ !et cf VL'M output f iles is --iOcessed by iwi:-i

ware callied a rtctaf.Ile .-rterpreter arid, w..ti the use of

pVirtual Device Interf ace, may be di cI yed on any grapr.i c

device. Incorrpatibalities between the system on whici the

pictures were originally produced and the targeted display

device are handled at the VDI/device driver interfaciL. -

Figure~~~~~~~~~ 4.A F1utrto ofter LEtos~ ewe
comatbiep~tue iNTe, a Etf~ rtrrtr

an~ a trqeted raphic dispa ytm o~c

~NSI-XH3, ~3.l22 198x
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Noe that F:Fure 4 does not show VDM out:_ut files being

used as Tir-p - ar application program. As previously dis-

cussec', VDM >s a picturo metafile standard as opposed to

an object cec: pti, n stanoard such as IGES. In general,

an app! ic : c r program receiving VDM input does not have

all the information required to continue def:nition and

man-,pulation -'f the original objects(s) (13). This distinc-

tion between :.rcduc - definition and graphic metafile systems

should, howexer, have little impact upon the use of VDM by

ETL/DMAHTC. ETL/DMAHTC currently have standard cartographic

iata fcrr,=s a'K cartographic data base management systems,

and their pr..r,a;"y uses of VDM will be for product verifica-

*tcn, seqin" -a! ictoral processing, and final product

archival and shn:itment in digital format. For example, an

important nEcd is t.o be able to review interim cartographic

products cn any cff a large number of graphic devices. This

interim product may have been produced on any of a large

nr.3mber of dev:ces using several different application pro-

grams. The gra!h.c data which are displayable on device

A need to Le displayed on device B. Using the picture pro-

duced by B, -. i. ch ,.ay be a hardcopy device, the graphic data

will be chc -i . d verif. .U Detected errors will be noted,

and sub-equent correct - .'ilI be made on .he original

macinire ':ith ar. aApr, .C cat i on pack Iqe. Thus, the

graphic ", : '.:ew d c '', rfser, at ion of The cartographic

6a'a . It ' 1 : "  :r 7Ce 0raphic : otaf 1e .standard

"0 .: , . . cf *L. i, .iA cartoqraphic- data.

°1-*



Another example illustrates the use of a graphic meta-

file standard it-han the direct DMAHTC production process.
I

Often various workstaion s, which may have been sup.l]cd a-

turnkey systems, are designated to perform only certain. func-

tions. Thus, a DMAHTC product may proceed through a "pipe-

line" which sequentially moves the product through various

workstations. C.5ch workstation produces a portion of the

final product and defines cartographic data which must be

preserved or passed to other workstations following ETLi

DMAHTC standard procedures for processing cartographic data.

It is desirable to have graphic data produced on a giver.

workstation displayable on any number of other, significantly

different workstations. Previously, as noted in the report

by Synectics Corporation (6), this has been accomplished

by developing and maintaining n(n-i) programs designed to

change the graphic formats of data from one system to the

other, where n is the total number of different types of

workstations. The adoption of a graphic metafile will reduce

this problem to one of developing and maintaining n metafile

generators and interpreters. This advantage is well illus-

trated by Figure 5 which is adapted from the Synectics report

(E). At the top of Figure 5 the case of no adopted metafiLie

system is illustrated. The point made is that without a

standard metafille a total of n(n-l) conversion programs must

be developed and maintained if all n graphic configurations

are going to be able to communicate. In addition, clanging

or acquiring a new system has an impact on the communications

°.°' .o"-.** .*. .* *-.*.*.-0
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software of all n graphic syst. ems. This "r; ri.ta . --e

scenario can be contrasted with the "adopted nmctafile" casc

by examining the lower portion of Figure 5. Given an adopt.i .

metafile format, it is only necessary to insure that ejci"

system adapt to that metafile. With an adopted metafile,

the effects of system changes are easily localized without

producing any impact on associated graphic systems. Further,

when additional workstaticns are acquired, it will only be

necessary to specify that the workstation contain a metafile

generator/interpreter in order to qain communications with

all other workstations.

An important point not made by Figure 5 is that adoption

of an industry wide metafile standard (such as VDM) produces

a communications path to many graphics systems external to

ETL/DMAHTC. Also, the authors believe that VDM compatibility

is what will most likely be offered and supported by hard-

ware vendors in the immediate future. Such a commitment

by hardware vendors will reduce the necessity of ETL/DMAHTC.

producing metafile generators/interpreters for future graphic

system acquisitions. Finally, the use of VDM will provide

a standard archival format for ETL/DMAHTC products and will

place those products in a digital format whicn is compatibic

with the emerging industry standard. Since close contact has

been maintained between A;NSI-X3H3 and the relevant Interna-

tional Standards Organization Committees (ISO TC97/SC18 and"

ISO TC97/SC2/WG8) it is also likely that revisions to VDM

will be made in such a marner as to enhance the international

exchange of graphic data and software.

L. ..
S• .. °... ............ . .. ... .. .o°-,.'-'... . .. '.-.."..... ".". 'o"•."-".."•'..'..'
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Spccf1:1 a 'VDM Based Raster Metafale Implementation

" T .(tt!w assumes some faniliariry w-th at least two

aduitional cocuments. The first is the ANSI-VDM public re--

view dccumre:it which has been re'produced as Appendix C of

this re,srt. "he second is the "Raster Reformatting System

'RS) - Design) Plan" prepared by Synectics Corporation in

September i983. That dccument has not been made a part of

this report. Readers are encouraged to have a copy of the

Synckctics report available for reference as they review this

sect ion. --

The FPS schema captures a portion of the functionality

and tenefits ',nc:, accrue from the adoption of a standard

metafile. However, R1,5 fails to meet the criteria of a meta-

file desi;n in several ways. First, there was no attempt to

develop a pecification which would encourage application

out--ide the ETL/D.A4,HTC.'RADC environments. Also, there was

apparent>' i=t=ie consideration given to likely changes in

hardware car;abi lities and provision of a planned method for

ncreas 2 n the functcnaiitv of the RRS specification. In

addition, the Syrect ,cs report represents RRS as software

which woud b h irr. ncer. o] on "ata*eway" computer systems.

IAis approa:h, ithouch rr-.onable for the short run, should

not be an jltima-e sc! luti .r..

:f ' ' , ' I :1,, 'n r::. have about the

PRPS srhr1.ma i L!.i. . roI prov id. a pathway for the

evcntoal r; .,, on c .''• an!d raster data into a single

me tafl e. The adopt, on of a metafile standard for only

.. .. * .. *
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raster data runs opposite to the prevailing movement of the

graphics industry. ThL, authors telieve that ETL/DMAHTC

adopt.±con of an exclusively r ,ter metafifr stc-ndard woulh

retard the development of graphic metaiile standards.

The i.-oposed VDM standard represents a well designed

graphic metafile system. However, VDM has a limited set

of functional specifications which deal with those capabili-

ties of raster devices which do not have direct counterparts

in vector devices. For many applications, such.as working

with satellite imagery and other scanned data, ETL/DMAHTC will

require extensions to VDM to include the required functional

specifications. For example, VDM makes only limited provi-

sions for the use of data preserving compaction techniques,

such as run-length-encoding, within a standard VDM file. No

provisions are made for entropy reduction encoding methods.

However, within the specifications of VDM, non-standard

graphic data and the use of special device capabilities may

be included in a VDM file with the use of a standardized

escape mechanism. 1n addition, non-graphic data may be

included with the use of an application data flag. Through

these mechanisms, most of the encoding and data header recom-.-

mendations contained in the RRS report can be implemented

within VDM files. As previously mentioned, direct extensions

to VDM could also be developed by ETL/DMAITC. Such exten-

sions would be very useful to the field of digital carto-

qraphy and, in particular, to the efforts of USGS and the

National Committee for Digital Cartographic Standards.
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The ocst ,.or'.aLt raster-oriented functional element of

V iM is thi c'T-L ARR,\Y. A description of the CELL ARRAY is

. prese- tE in S; 5.5.9, page 76 of the appended VDM report.

* Figure - wi. :.,e ;sed to explain the function of a CELL ARRAY.

Tnree corner points, labelled PQR in Figure 6, define a

rectangular area specified in a Cevice independent coordinate

system iKnow az Virtual Device Coordinates. This area is

subdividcd i: tc dx*dy contiguous rectangles which partition

.1.e rtc angcra- sace into identical cells spannin.g P-R and

-R-Q. The C-LL IR.RAY element allows the points P,Q,R and

the cell E zt_ a'x,dy to be specified, and allows data which

are to be used to fill those cells to be encoded. The first

encoded array E-eement is mapped to the cell po sitioned at :

corner 13, an subseqientl array Elements are mapped in rows

running firm P to R in row order from R to Q.

'Ihe t'rc,_ ion of the specif-cation of the array data is

deter ined L -ther elements of the VDM specification (see

COL-R sRECS2 S 5.3.7, page 46 and COLOR INDEX PRECISION,

S 5.2.8, pacc 46-). Whether the encoded values are direct

color values soecafied in RGB color space or are indices into

a previcusly specifed color lookup table is selected by . .

the COLOR SELECTION MODE Ecaf~er (S4.4.2, page 17). An

elementary car: -'.enqth-codh : ca.bility is described in S 7.6.1,

and my be ccmt red with L-: r am-coding described in S 7.6.2.

At thi:: ;i <,t t 2 .c1 ,"e to cc.mpare the capabili-

*] ties of VDM -- ' the :- er.codnq scheme proposed by

Synec!cic . Rifeenc i r e ,iade to section 3.4 of the

. ......- , .... -. . . ... -.. •... ...- ..... .•".... ...- • . ••.•.• - , ....- .... •
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Figure 6. Illustration of the specification of a CELL ARRAY.
A dx oy dy rectangle is mapped c-nto the displ1v/
surface. Lines indicate cell array locations.
Dots indicate! pixels.
Source: ANSI X3H3, #X3.122 - 198x
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RFS:> t n't e that t-'( i,_-ctacs p:-oposal specif i-

, Y'' s up.r three - ypes of ra :ter data for encoding: -.

! c L. Lraqes (black & white)
2~ G:.y • : ,-ir.,-r mages (8 bit maximum), arid

• r -0ioor 'either direct or ineexed).

F"r eac,!o c- e threo raster data types Synectics has pro-

r sed an ef:: :ent coding scheme both in terms of storage

reqremerits a:, :r! apparent decoding computations. The

.AN.SI-VD. s . f cation supports more flexible, but perhaps

less effccer.:, cco4rig schemes. The major differenoe between

the Vo -is the ANSI proposal allows color information

tc be enc.:,de tc, any ]evel of precision, as denoted by the

C LO, ?R P E IS10N and COLOR INDEX PRECISION specificrE..

Table 1 rovides an overview of the storage required to

enccde smp1E in,.ges which fit into each of the three cate-
•oraes :rm~tt~d by FPS. The elements of Table 1 are the

storage (in k iobytes) required to store 1760x1024 raster

irages unde _ .K-, and VDM schemas. The first two images are "

black and , binary images. Image 1 is a simple checker-

board desion %.i-_h alternating black and white pixels. Image

2 is cons¢cn.t 1: -.cY cr white. image 3 is an 8 bit gray scale

2rmage of cor.:-.,t gray leve. Images 4 and S are full color

images conc-:::-' of 3 scp],ratQ,, 8 bct channels for the red,

green, and .'L<r color cc,:, o;,in' S Image 4 is a 3 colcr

checkerbcarl nore ro adv i-,As have e<actly the same

v: uc n r.' , t , ,. , ;E-s. mage 5 is also a I

c . q, , ,:.", !. ' . ,r of each channel's im-a¢c

* "

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .
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The reader will note from Table I ttuit one of t'e VDM

schemes Is alwayW the most storage effic:ent alternative

for these five a.maqes; h -,wvev.r, t he authors do nr't present

this as a ger.eral conc]u,.ion. In additic~n tre VDM cnr ,d:ng

mechanisms are significantly more computationally demandling.

The authors believe that the encoding flexibility of VDM war-

rants acceptance of itF additional computational demand. If

computation time is a major concern to ETL/DMAHTC, the

authors suggest that ETL/DMAHITC design and perform -benchmark

comparisons between RRS and VDM for selected typical images.

Table I

Comparison of storage requi.rements for
1760 x IC24 raster imaqes under RRS

and VDM pixel encoding schemes

STORAGE PEQUIRED (k:lobytes)

' VDM1

RPS Bit Strea, Run Length Encoded
Binary Images

1) checkerboard 1760 251.4 7040

2) constant black 13.8 251.4 0.2

8 bit gray scale

3) constant gray 6.9 2346.7 0.2

24 bit color images

4) 3 color checker- 1584, 7040 lC56.-
board

5) constant color .3 7040 .2

. . .. ."
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.,f " , o tnic pixel encoding sz-hemc-s, and

of the clffe -- beteen VDM and RRS in general, ETL,/Df4AHTC

c..A :t .q: r- :ne svaiiabity of the VDM ESCAPE element,

Th~e APE:L>CA\.IDATA elenent, an- the MESSAGE element. The

at~,o:; rtr:'n:n the ,jzc of these elements to implement

cr~:tca: : ar'. --f thE k!,c design 'n a manner that .%culd main-

a - ri VYM......i

.rh "?c FI'CAPE is briefly described in S 5.7. It's

iurp..oe -s to low u .e of device capailities not specified

L- tlne st ,n.ard ¢h.e prcserving the general transportability

f VDM f I .'-

The l ,iement hia. an associated integer function

icer-tif iE w-'c-n s used to specify the particular escape

funct ion nece.sary for processing its data list. The values -

of ,,'a'ij fnjr.7- c ident fiers are determined by prior agree-

M(,n bc c'c: :r af i e w;ncrators and interpreters. The

cC?1iE e -m.c -'",ecif cally applies to graphic data.

Data w are non-griphic and have no direct effect on

target E di a-,'; devices r.ay be included in the VDM APPLI-

CATPO DA 'A lemcnt described in S 5.8.2. Using the same

gencral a[_prc ir at, the ESCAPE element, the contents of the

.APLICAT]J, D'. ]ist may inc -ude information which instructs

e ntal l. enerator , nterpreter to supplement the

st arard D i -,'. -- in an i. . " t ;nn-dependent way.

Th. X'!M Y. "A7.E e 1 (S 5.8) is used to encode a

trir(: ,f r ,, :ctcr . ", .s used to send -,essages to op-

a t ,,: i:r , ' r, i :, , .n. These dat, have no effect

-..- -... ...- -- .... .-.- ... .- ...... .-. • . ...... . .. --: -." .- - . ....... ....- .-.? -' .? : : .-? -. --? .: .< -? .2 :- '<7..,
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on the normal qraphical output. One of the parameters C,!

the MESSAGE eemciit is a f I aq which j ndicat c-F whether or no'.
I

operator interventicn is req,.ired. The VDII interprcter fr-;t.

determine whether -t is permis;-ible to continue or whether

interpretation must pause and wait for an operator response.

Through the appropriate use of the ESCAPE, APPLICATIO';

DATA, and MESSAGE elements of VDM, all the functionality of

the RRS design may be achieved. Some efficiencies in stragce

requirements and computational effort may be lost. The

authors recommend that VDM be adopted as the raster metafile

standard and that ETL/DMAHTC begin adapting the critical

elements of the RRS design to the specifications of VDM.

While this effort is underway the areas in which VDM func-

tionality must be extended for ETL/DMAHTC applications should -

be concretely documented and the development of extension

proposals considered.

S-- - - -- - - t~~ • - o..A
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Ccmnc!: o:.3 and Recommendations

Te autn,r. c, r thc- f ,iowir, ; coniclus ions and rezc.rrmenda-

ETL/DMA}!!C Ehouhd fcc us attent ion on the devclopment of
sariql-, G ev z-ndcpendent metafale stardarc instead cf

c.-nslder~na the dev'copment of a raster metatile format
seFaratt- ar.d dist-nct from their other gr,-pnic data.

ANSl-VDA s tre current metaf le proposal at the device-
,r.terface 1evel which is most likely to be offered a-id
suppc.rtedL' qraphjc hardware vendors in the immed:ate
futur c.

3) ANSI-VD71 should be adopted as an ETL/DMAHTc ,graphic,
dovicip- . I r .¢etaf , le standard and as a frame " k on
which o -L'd re']u:red raster capabilities which are not
curre- t;v izcuded ;n the VDM specification.

4 ETL,'DMAiTC s :,'uld exam~ne the data elements incorporated
:nto Synectics' Raster Reformatting System (RRS), and
should deveicp guidelines fcr embedding the essential
data cee.ent: of that system into VDM compatible files.

5) Required extensions to the current VDM specifications
should be crtyveleped within the criteria of VDM and should
be submitted for consideration as "registered extensions."

6) The development and implementation of a full 3-D metafile
standard :!F not needed to support DMAHTC's current pro-
d.ction rcc:t... Current ANSI efforts to develop 3-D
extenF:-ors to GKS and VDM should be monitored by ETL/
DMAHTC.

7) ETL/DMAHTC shculd explore the possibility of establish-
Ing a rep:-esentativr- on the ANSI-X3H3 Technical Committee
and/or pro;ide ir.Fut to the efforts of that committee
tnrouqh the current U.S. Army representatives.

8) ETL/DMAHTC should continue their support of the National
Comnit-:ee f,r Digital (artographic Data Standards and
shoumd £u!.c this repc-rt, or extractions thereof, for
approprldLC :-nmMitte- review:.

9 ETL/DYAHTC should ont-,, a study to develop implementa-
tion o Ies an5 -cat ions f': r the adoption and

mv.ir.it,n of th. - , ipec~i cations of ANSI-VDM.

• "-) ET;./DMAW " -Yi uld 1" 1 -,to a study which examines IGES
and san ! :., metar. which estahlishes a framework
ur der wn:ch a cart ,. , data metaf1lE. standard may

e devv.o : -l. Ti, , tu :'i( should be performed in conjunc-
t or, w;th, cr as a :,li'.,iement to, the efforts of the
Na. oni,] Ccjmn'- t e for D,.jitaI Cartoqr.:.iic Data Standards.

j............~...2:*...>j~: >. *..*.*-**.-**.*
"- "• *" " " -•" . % /. o-. . . . . .-.. . . . . . . . . . . . . . . . . .°- . . . " " " -' " " • " ° -" " • • . , " - ..
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BrAdford Srth n NCGA '81 Conference Proceedings, 1961.
"Markct Cc: Fiderat.:cns Hinder Search for Software Stan-
dards", by ..Lrl Warren in Mini--Micro Systems, September
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1 F ror those readers familiar with the specafications of
3KS and PP:GS their positions in Figure 1 do not imply
the.r relatjve level of sophistication. They. both serve
as prcgramrriric; interfaces at tne level shown, even though
PHIGS speczfies a nierarchical and interactive capacity.

12) This proposal was explained in discussions with Dr. Peter
R. Bono, cu-:rent chairman of the ANSI Committee X3H3 on
cor.,uter ,rahics. See comments by Dr. Bone in Computer
Graph:cs Today, Vol. i, No. 1.

13) An iiustrat ,on cf an exception is indicated in Figure 7,
shown on :he next page. That figure illustrates the use
of a GKS compatible program to both read and cause the
preparation of VDM metafiles. The lack of product defi-
niticrn ir:fcrraticn in the graphic VDM metafile limits
the ora r of the application program. A typical
use of The illustrated operation would be to extract
pictoril data from a metafile, to use the application
program to append additional graphics, and to display
and/or record as a VDM file the merged graphic.
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Figure 7. Illustration of the relaticnships between
ANSI-VDM, ANSI-GKS, an application program,
and a targeted output device.
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US ARMY ENGINEER TOPOGRAPHIC LABORATORIES
FORT BELVOIR, VIRGINIA 22060

ETL.-TD-RA 26 Jan 84 - -

"'I

Scientific Service Program - STAS " "

i. TITLE: Study of Raster Metafile Formats T , 4

2. GENERAL

Tha services of a scientist are required to study metafile formats suitable
for use with raster graphics systems. This study is required so that a
prototype metafile format can be identified which may be incorporated in a
raster device-independent graphics software system. The necessary in-house
capability is not available to perform this task.

A metafile is a standard device-independent display-record format. The
purpose of a metafile is to:

o provide a universal method for transferring graphic images between
two computing sites

o provide an audit trail of image development

o provide a data source for hardcopies r f images designed during
interactive graphics sessions

o provide an archival medium

o assist in certification and verification of graphics data

o serve as interface standard for intelligent peripherals.

In addition, a metafile designed for use with raster graphics systems must be
capable of handling scanned images, text, and synthetically generated
graphics.

3. OBJECTIVE

The objective of this short term analysis is to study metafile formats
suitable for use with raster graphics systems. A report examining raster
metafile formats will be delivered at the conclusion of the study.

4, SPECIFIC TASKS

The principal issue associated with raster metafile formats is developing a
format which can handle each of the common raster data types associated with
various raster device types. The data types include scanned.images, text, and
nynthetically generated graphics. The raster device types include full color
vaster display systems, high resolution black-and-white printers, and raster
lrinters.

~. schment 2.
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a. The scientist shall perform a qualitative analysis of proposed and adopted
standprd device-independent display-record formats to identify potential
viable raster metafile formats.

b. The scientist shall review the Defense Mappiag Agency report on raster
K reformatting and describe the applicability of the report for use in the

definition of raster metafile formats.

c. The scientist shall develop a proposal for a standard raster metafile

format.

5. REPORTING REQUIREMENTS

a. Oral reports as required.

b. 3rief written progress reports shall be mailed to the COTR on the first of
each month during the period of performance.

c. A final typewritten report (2 copies) summarizing the work and conclusions
derived shall be submitted to the COTR within 30 days after completion of

* services. The report shall also include a bibliography of past work in the --

area.

6. QUALIFICATION REQUIREMENTS

* The principal scientist or engineer selected for these services must have the
edv'itional equivalent of a Ph.D. in computer science or electrical
engineering. The principal individual must have specific experience in
computer graphics, raster-based computer graphics, and the definition of
raster graphics standards. Assistant scientists must have specific experience
in computer graphics, raster-based computer graphics, and the definition of
raster graphics standards.

7. PLACE AND PERIOD OF PERFORMANCE

a. A total of 48.5 working days for a research group are recuired during the
6 month period beginning with EDODO.

b. Two trips to the US Army Engineer Topographic Laboratotte4 are planned.

c. Approximately 95 percent of the work should be performed at the scientist's
facility, the remaining time to be spent at Government facilities.

S. RESTRICTIONS

There is no known potential conflict of jot ,r:,;t associated with this task.
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9. SECURITY CLEARANCE

No clearance Is required.-

10. COTH

Richard L. Rosenthal
US Army Engineer Topographic Laboratories (ETL-TDL)
Fort Belvoir, VIA 22060
Autovon 354-3T22
Comercial (703) 664-3722
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Summary of 84091 3 meet i ng at tie
Engineer Topographic I,,)o- dtori es (ITL)

F.ort [Belv,,it, Vir~lintai

(lpro'lpir-t l ly M, i i :,lh, I I lTiy I m

Onfhursday, September 13, 1984, Marshall Taylor and Peter
French of RPA meet for two and t half hours with ETL and
Defense Mapping Agency flydroqraplhic / Topographic Center

(DMAHTC) staff. Discussions were held on the progress of
the study of raster metafiles contracted by PPA under the
Scientific Services Program. Present, in addition to RPA
staff were:

Mr. Richard Rosenthal - ETL staff member previously
assigned as COTR for the project,

Ms. Rose Holcheck - ETL staff member serving as COTR, and,
Mr. Art Noma - DMAHTC staff member.

I gave a brief presentation of our progress to date and then
a brief overview of proposed graphic standards concentrating
on the proposed ANSI-VDM. Included in the discussion was a
report on the phone conversations with Dr. Peter Bono, chair-
man of the ANSI X3H3 committee, and with Mr. Jim Kearney, the
U.S. Army representative to the committee. I described the
proposed "registered extension" procedures and lead a discus-
sion on the characteristics of VDM and the possibility of
ETL/DMAHTC developing significant, raster oriented extensions
to that system.

Art Noma and Richard Rosenthal then led a discussion of the
needs at ETL and DMAHTC. A major concern was the transport-
ing of application programs to new hardware configurations,
much as presented in the RRS report by Synectics Corporation.
DMAHTC currently has several types of hardware and anticipates
additional purchases with corresponding system changes.

It was pointed out that one of DMAHTC's products is three
dimensional surfaces represented as cell arrays (DEM's). Any
proposed raster metafile system must provide for the transfer
of this type of information.

At DMA they currently are developing a test system which uses
hardware-specific calls for their applications programs. It
was suggested that a conversion should be made to GKS (or
some other "standard") at least upon completion of the test
system. Rich mentioned that some existing hardware currently
had "nice" features included as firmware, and that such surely
will be the case for future graphics hardware. It was recog-
nized that if a standard such as GKS were used, some of these
special features may not be accessible, at least through GKS.
(Note: ETL might want to use a standardized non-standard call
to invoke those special functions or capabilities currently

. . . - . . ."
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being used. This would cause those functions currently run-
ning in firmware to run more slowly, but the flexibility
provided in terms of application software transportability S
would make it worthwhile. Also, consider the possibility of
making the call generic enough so that it might be submitted
as a possible registered extension to ANSI - GKS or VDM.)

Rich mentioned the need to consider input as well as output.
Currently, raster plotters can be used in single bit mode .
to produce drawings .it 60000 by 40000 pixels, vs. "soft" dis-
plays on monitors (1024 x 1024 x 24 bits). Rich suggested
that we "shoot for the stars" in terms of what we think might
eventually need to be done, but also discuss where the indus-
try currently appears to be headed.

There was a considerable amount of discussion about the dif-
ferences between geographic-cartographic-graphic information/
displays. The major conclusion was that ETL/DMAHTC have, or
are developing, advanced cartographic data standards and
cartographic data base management systems. There is no need
for a proposed graphic metafile system to in any way duplicate
this effort.

The question was raised as to whether or not additional infor-
mation (such as cell arrays or additional geographic-related
information, as headers, should be included in a proposed
metafile system). Specifically, ETL/DMAHTC were asked if
they viewed it necessary to store results from one set of
analyses so that a partial solution, or starting point, could
be passed as a VDM to another device having different or
additional applications software. The comments here were
again related mainly to the use of cartographic data stan-
dards and the separability of the graphic metafile question.

Regarding the use of VDM, Rich agreed that the use of a
standard VDM escape to permit the introduction of non-standard
information would be very useful. This could include graphic
information (i.e. pix file or some type of compacted data)
as well as non-graphic information. He believes that includ- -
ing non-graphic information, such as headers containing orig-
ination, scaling, coordinates, etc., could be useful. Rich
said that we should address the ability to add headers, versus
specifying (as did Synectics) what those headers should con-
tan. S

Art stated that he essentially ran a map factory, and that
we should address the main produc.t ion I ne where their quota
is so many maps/time period. lh, viewed the use of a VDM
type of system as necessary f,, :,.,eciil products. These
maiy be uni que, one-t ime i mac(:; wit h a ;sociated headers, etc.
Art expressed a need for a crit que of the Synectics report
with regard to a metafile in (m, completion report.

. . . . .. .- . . . . . "°- . . -
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Rich said that DMA uses a standard linear format, so that
a graphics metafile is only needd at the input end or at
the output (product) end. Metaf i Ies would not be used to
feed interim processes. (Note: there may be a distinction
between feeding the interim [ro-,:ss and in!;Lurinq the aibility .
to represent graphic data on any graphic device regardless
of the device on which it was originally created.)

A discussion between Art and Rich then ensued as to the need
to be able to mix text (including symbols) with the graphics,
but as separate entities. Rich indicated that if the symbols
were present as part of the graphic (i.e. visible when the
cell array data were displayed), that would be sufficient.
Art said that different character symbols (A-Z, 0-9, ASCII

chars., plus foreign language characters, e.g. Arabic, Farsi,
etc.) were permitted in terms of storing "text", so why not
be able to store special symbols (e.g. swamps). Rich indi-
cated that this application may fit within the definition of
"markers" used for GKS and VDM.

A final discussion involved the method/ability to represent
polygonal information, especially if the data contained holes
(or islands within islands).

Additional notes:

1) DMAHTC's charter explicitly prevents it from conduct-
ing research. It uses ETL, Rome ADC, and "
as research arms.

2) We should follow-up with Dr. Bono regarding "regis-
tered" extensions.

3) Clearly differentiate the "object definition" meta-
file approaches (IGES) with the graphic metafile
approaches such as VDM.

. .. ............................... . . . . . ............ . .. ..................... ....... . . .. . : i ,.



Summary of 841120 meeting at the
Engineering Topographic Laboratories (ETL)

Fort Belvoir, Virginia

(prepared by Marshall Taylor)

On Tuesday, November 20, 1984, I met for over two hours with
ETL and Defense Mapping Agency Hydrographic/Topographic
Center (DMAHTC) staff. Discussions were held on the draft
technical report for the study of raster metafiles. Present,
in addition to myself, were:

Mr. Larry Cook - ETL staff member and current COTR,
Mr. Art Noma - DMAHTC
Mr. Richard Rosenthal - ETL
Mr. Dave Scott - ETL

I began the discussion with a brief, point by point, summary
of the conclusions and recommendations contained in our
draft technical report. Each of the items listed on the
conclusions and recommendations page of that draft report
were covered. Particular attention was focused on the first
four items.

Ensuing discussion about the role of a raster metafile
indicated that our final report must clearly identify the
portion of DMAIITC's overall concerns with which the report
deals. In addition, the final report should have an expanded
discussion of the distinctions between "product definition
level" metafiles and graphic metafiles such as VDM. Examples
of the application of each level of metafile would improve
the report. For clarity we should insure that the con-
clusions refer to the problem identification earlier de-
scribed.

Both Art and Rich suggested that we choose one functional
area in which to give an example of embedding RRS capa-
bilities into VDM. Perhaps the best way to do this is to
expand the technical report's section on pixel encoding.
This could also serve to begin putting some hard numbers
to the data and computation cost of adopting the
more flexible VDM specif!cat ions over the more efficient
RRS formats.

- Art Noma mentioned that curent specifications for a raster
scanner being acquired by )MA include a requirement for RRS
compatibility. I stated ih.t I)MAIITC should not proceed with
placinq RRS on (XIwh of I 1 r (l'vices . Art indicated that
he aI rced.

- Questions were raised :w IL/DMAHTC could effectively L
participate in ANSI X3IHI iw ;elated committees. I suggested

........... * ~ *.i



that the question be addressed direct~y to Dr. Bono. Before
the final presentation of our report we should insure that
ETL has followed up on this or contact Peter Bono ourselves.
In addition, we may want to review arny irifortnal ties between
the National Commit I o ( ) ,r- ~~ l li D111t(11Vll c D',11,1 St;lfl-

tizId ; ind ANSI X IIl rir (i t l,. , It

- Art and Rich suggestcd thit w,, write up Lni el descriptLion--
of further studies which we 1w Ii eve they should undertake.
These would include:

a. Examination of IGES level metafiles and the rela-
tions between various metafile levels,

b. Examination of GKS/PHIGS as a programming standard
for ETL/DMAHTC and identification of benefits and
possible problems, and

c. Development of implementation guideline and spec-
ifications for adopting VDM as the ETL/DMAHTC
graphic metafile standard.

Art Noma wants a presentation of the final report given at
DMAHTC. Discussions indicated that this presentation should
be made in January. Since our project has a deadline in
late December, Larry Cook agreed to ask for an extension
until 1/31/85. In the mean time Larry agreed to have the
draft report throughly reviewed and comments sent up to us
within a couple of weeks. I will have to contact Larry
concerning scheduling the January visit and finish up the
final report right after the first of the year.

-..
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X3.122-198z

Project: 347

Draft Proposed

American National Standard

Virtual Device Metafile -

This draft standard is published for a four-month period of public
review and ooment and subsequent letter ballot of American National
Standards Committee X3. Comments received during this period will be
considered and answered. Comentors who object to approval of this
draft standard as an American National Standard should so indicate
including their reasons.

All o nmmta should be returned as son as possible but not later than
Iy 6, 1984 to:

X3 Secretariat/CBEMA
311 First Street, N. W.
Suite 500
Washington DC 20001

A oopy of the aementa should be sent to:

Board of Standards Review
American National Standards Institute
1130 Broadway
New York NY 10018

Prepared by

Technical Comittee 13H3 - Computer Graphics

American National Standards Com ttee

13 Information Processing Systems

Secretariat: Computer and Business Equlpment Manufacturers Association
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APPENDIX D

ANSI D~ocumnent- X311 3/84-97
Summary of comments received durinq i is
public review of dpANS VDM (X3.122-1198x)



VDM Public Review Comment Responses X3H3/84- q7
* -: August 8, 1984

Comment Number: 01-001, 09-001, 09-002 9

Comment Topic: Graphical Output

Comment: Add mechanism to specify "holes" in polygons and separate

polygon edge visibility control

Action: Accepted

Response: A new element POLYGON SET has been added to the VDM. Part

1 Section 5.5.5 describes the new element POLYGON SET.
Part I Chapter 4, Chapter 5, Chapter 6, Appendix A and
Appendix D and Part 2, Part z, and Part 4 have been updated
to reflect the changes.

Comment Number: 01-002

Comment Topic: Graphical Output

Comment: Add a means of specifying such that the center point and
the radius are given explicitly

Action: Accepted

Response: New elements CIRCULAR ARC CEnTER and CIRCULAR ARC CENTER

CLOSE have been adde. to the VDM. Part 1 Section 5.5.10
and Section 5.5.11 describe :he new elements CIRCULAR ARC
CENTER and CIRCULAR ARC CENTM CLOSE. The names of the
elements ARC and ARC CLOSE have been changed to CIRCULAR
ARC 3 POINT and CIRCULAR ARC 3 POINT CLOSE to distinguish
these elements from the new elements.

Part 1 Chapter 4, Chapter 5, Chapter 6, Appendix A and
Appendix D and Part 2, Part , and Part 4 have been updated
to reflect the changes.

Comment Number: 01-003

Comment Topic: Formal Specification

Comment: The formal grammar does not ;ermit picture prefix elements
in the DEFAULTS REPLACEMENT

Action: Accepted

Response: The <picture descriptor elema-t> has been added to the
definition of <element defauz:> in Part I Section A.1.1.

-1-1



VDM Public Reiiew Commnt Responses X3H3/84-

August 8, 1984

Comment Number: 01-004, 01-005

Comment Topic: Metafile Descriptor

Comment: A default can be specified which does not match the mode

selected (or defaulted) for a picture. What is the
interaction between the "modes" and the existence of

settable defaults?

Action: Clarification added to the document

Response: The following paragraphs were added to Part 1 Section
5.2.11.

"The parameters in the defaults replacement list are order
dependent. When an element is encountered in the defaults,
replacement list, the value replaces the current default

value for the element. If an element occurs more than once
in the defaults replacement list, then the last value

specified is the default value used by BEGIN PICTURE.

The default values for some attribute lements are

implicitly associated with a specification mode. When the
value for one of these attributes is set in the defaults

replacement list, it must be a legal value in the 'current
mode' of the attribute. 'Current mode' means either the

default specification mode for the attribute or the last
mode specified in the defaults replacement list. Hence,
multiple mode elements may have multiple default values,
one for each of the specification modes. The default

replacement list may replace the Chapter 6 default values
for one or more of the default values associated with the

specification modes."

Comment Number: 01-006

Comment Topic: Graphical Output

Comment: It is inconsistent to permit SET ASF between TEXT and

APPEND TEXT elements, but prohibit other non-text attribute
changes.

Action: No change to the document

Response: SET ASF is not allowed between TEXT and APPEND TEXT

elements.

-2-
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VDM Fublic Heview Comment. Hesponse3 X H3/84- 1
August 8, 19 84

Comment NLber: 01-007

Comment Topic: Metafile Descriptor

Comment: Does the VDM ELEMENT LIST have to include the opcodes for

itself, BEGIN METAFILE, and END METAFILE in order for the

metafile to be conforming?

Action: Change to the document

Response: It is legal for these opcodes to be omitted or included
since the first two have been scanned by the time the VDM
ELEMENT LIST occur3 and the last element must be present
for the metafile to be legal. It is only necessary to
include elements in the VDM ELEMENTS LIST if those elements

are not required for metafile conformance.

The description of VDM ELEMENT LIST (Secti5.2.10) has
been modified to read:

"All of the elements that may be encountered in the
metafile and that are not mandatory are listed."

Comment Number: 07-008, 07-004

Comment Topic: Attribute

Comment: Make the starting values for index elements consistent.

Action: Change to the document, but not exactly as requested

Response: We feel that the existence of a standardized set of values
in GKS should be the overriding consideration. While
internal consistency would be desirable, we feel that
deviation from the first and (currently only) higher level
standard would be arbitrary and not justified on this
point.

Comment Number: 01-009

Comment Topic: Graphical Output

Comment: Add an DISJOINT POLYLINE element to the VDM.

Action: Accepted

Response: The element DISJOINT POLYLINE has been added to the VDM.
Part I Section 5.5.2 describes the new element DISJOINT

p-3
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VM Public Review Comment Responses X3H3/84-
August 8, 1984

POLYLINE. Part 1 Chapter 4, Chapter 5, Chapter 6, Appendix
A and Appendix D, and Part 2, Part 3, and Part 4 have been
updated to reflect the changes.

Comment Number: 01-010

Comment Topic: Graphical Output

Comment: Add a RECTANGLE element to the VDM.

Action: Accepted

Response: The new element RECTANGLE has been added to the VDM. Part
1 Section 5.5.7 describes the new element RECTANGLE. Part
1 Chapter 4, Chapter 5, Chapter 6, Appendix A and Appendix
D, and Part 2, Part 3, and Part 4 have been updated to
reflect the changes.

Comment Number: 01-011

Comment Topic: Front Material

Comment: Add hooks to the VDM to allow adding all of the VDI
graphical primitive and attributes to the VDM.

Action: No change to the document

Response: It is not the intent of the VDM to add all VDI graphical
primitives and attributes.

Comment Number: 01-012, 03-002

Comment Topic: Graphical Output

Comment: Add a RESTRICTED TEXT element to the VDM.

Action: Accepted

Response: A new graphical element RESTRICTED TEXT has been aded to
the VDM. Part 1 Section 5.5.14 describes the new element
RESTRICTED TEXT. Part 1 Chapter 4, Chapter 5, Chapter 6,
Appendix A and Appendix D, and Part 2, Part 3, and Part 4
have been updated to reflect the changes.

4-



VDM Public Review Comment Responses X3H3/84- Y7
August 8, 1984

Comment Number: 01-013

Comment Topic: Attributes

Comment: Standardize some font names

Action: Accepted

Response: Registration of fct names for the VDM is accepted in

principle. At the June 1984 ISO TC97/SC5/WG2 meeting

provisions for a rezistration authority were adopted. The

VDM document will be updated to refer to this registration
for font names.

Comment Number: 01-014

Comment Topic: Control

Comment: Add a metafile descriptor element MAX VDC RANGE.

Action: No change to the dcoument

Response: The suggestion only addresses one aspect of handling of

high dynamic range arithmetic, and would not be valuable
enough by itself to warrant the inclusion of a new element.

A different approach to another part of this problem is

discussed in public comment 03-015.

Comment Number: 01-015

Comment Topic: Graphical Output

Comment: The description o? -arker clipping is overconstrained.

Action: No change to the document

Response: The current description of marker clipping is technically

correct and matches the GKS functionality.

Comment Number: 01-016

Comment Topic: Attributes

Comment: HATCH INDEX should be treated consistently with LINE TYPE

and MARKER TYPE, tVat is, reserve the positive numbers for
future standardization and negative numbers for private

-5-
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VDM Public Review Comment Responses X3H3/84-
August 8, 1984

types.

Action: Accepted

Response: The following paragraph has been added to Section 5.6.14.

"Non-negative values of the index are reserved for future
standardization, and negative values are available for

implementation-dependent use."

Comment Number: 01-017

Comment Topic: Attributes

Comment: Standardize a small number of hatch styles

Action: Accepted

Response: Six standard hatch styles have been added to the VDM. The

following paragraphs were added to Section 5.6.14.

"The following hatch indices are assigned:

1: horizontal equally spaced parallel lines
2: vertical equally spaced parallel lines

3: positive slope equally spaced parallel lines
4: negative slope equally spaced parallel lines
5: horizontal/vertical crosshatch
6: positive/negative slope crosshatch

The ideal angle for the positive slope hatch patterns is
+45 degrees, and the ideal angle for the negative slope

hatch patterns is +135 degrees. (See Appendix D for
further discussion.)"

Comment Number: 01-018, 03-020

Comment Topic: Attributes

Comment: Rename PATTERN REFERENCE POINT to FILL REFERENCE POINT.

Action: Accepted

Response: The document is changed to reflect that reference point

applies; to hatch as well as pattern, and the name of the
,.I,.n,-,,! 1. .. 1, , ) H 1 'I .1, 1Hi-+,-:M~.!1CF~ PO INT . P~ir't I :,(t ,oi

1).6. 17 ,,iw en ch~inged to discuss the use of FILL
REFEFivN(:E POINT for both hatch and pattern.

-6
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Comment Number: 01-019

Com.ment Topic: Control

Comment: Add a separate LOCAL BACKGROUND COLOR em-.nt for e-Ich

primitive.

Action: Changes to the document

Response: Although the technical problems are acknowledged it was

felt that there were other similar problems with bundle_

and individual attributes. The problem is not as severe as

the comment implies, mixing of bundled and individual does

work, albeit implicitly. The proposed solutions have their

own set of problems.

Part 1 Section 5.3.6 has been modified to describe the

element in terms of the expected effect, rather than

refering to specific hardware features. Recommendations
have been added Part 1 Appendix D.

Comment Number: 02-001

Comient Topic: Attribute

Comment: Separate perimeter visibility from the INTERIOR STYLE-

element.

Action: Accepted

Response: A new element, PERIMETER VISIBILITY, has been added to the

VDM. Part 1 Section 5.6.12 describes the new element
PERIMETER VISIBILITY. Part 1 Chapter 4, Chapter 5, Chapter
6, Appendix A and Appendix D, and Part 2, Part 3 and Part 4

have been updated to reflect the changes.

Comment Number: 03-001

Comment Topic: Encodings

Comment: Remove the binary encoding from the VDM or make specific

formats for binary data items system dependent.

Action: Add section on conformance to Chapter 1

Response: Though at present there is no standard or de facto
standard word size or binary data format across computer
architectures, there is a demand for a standardized binary

-7- S
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'JDM Public Review~ Comment Re.-,ponses X3H3/B'4-
August 8, 1984

encodinF of the VDK in order to promote machine-independent
interchange of binary files. The suggestion to remove Part
3, VDM Binary Encoding, from the draft standard conflicts
with the timely meeting of this requirement. The
alternative presented here, that of defining a "standard"
binary encoding with system-dependent data formats does not
promote intersystem portability.

Binary encodings similar to the one defined in the VDM.
draft have been used across computer architectures without
noticable degradation in CPU performance. If an additional
increase in CPU efficiency is required, particularly when
binary interchange occurs between systems with the same
architecture, it is suggested that a private binary
encoding based on an internal data format be used.

A new section discussing conformance of bindings (Part 1

Section 1.4.3) has been added to the document. Appendix D
has been expanded to provide suggested minimum criteria for
private bindings. The conformance statement is as follows:

"A functionally conforming metafile may use a private
binding. While it is beyond the scope of this standard to
standardize rules for private bindings, App4ndix D suggests
minimum criteria which private bindings should meet."

Comment Numter: 03-003

Comment Topic: Attributes

Comment: Add elements to control pixel drawing shape and line
ndpoint conditions.

Action: No change to the document

Response: This issue was discussed at the Timberline meeting (May
1983). The committee feels the proposal goes too far
beyond the goal of standardization of a "minimal useful set
of elements." The suggestion goes too far in specifying a
parallel alternative method of line width control.

Comment Number: 03-00-4

Comment Topic: Attributes

Comment: Augment the discussion of bundles to allow interpreters to
use any available device attributes to guarantee

............................ -... .. . . . .



VDM Public Review Comment Responses X3H3/84- 5' .

August 8, 1984,

distinguishable bundles. S

Action: No change to the document

Response: The co-mittee feels that the attribute and bundle model of

the VDM is well defined and provides basic useful
functionality. It also is a clear structural model that
anticipates future standardization of SET <xxx> BUNDLE
REPRESENTATION, where distinguishability is but one purpose

of bundles (and would allow one to do the same now with the,
ESCAPE element). The committee voted to leave the model as
is and to leave the Appendix D statement as is. -

Comment Number: 03-005

Comment Topic: Front material

Comment: Remove the reference to the "presentation level" from the

Abstract.

Action: No change to the document

Response: The intent of the statement was to reference the Open
Systems Interconnection and to indicate the relationship of
the VDM to that model.

Comment Number: 03-006, 03-008, 03-009, 03-012, 03-014, 03-017, - :

03-019, 03-021, 03-025, 03-027, 07-013

Comment Topic: General

Comment: General editorial changes

Action: Make changes to the document D

Response: Thanks to the commentors for their editorial comments on
the document. All of the suggested changes have been made
in the document.

Comment Number: 03-007

Comment Topic: Front material

Comment: Clarify the definitions of "dot" and "pixel".

Action: Change to the document

-9-..........-. .. . . .
........ ... .. ... .**. '.
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VDM Public Review Comen Re3pC.ses X3H3/84--
August 8, 1984

Response: Dot is used intui:ively in several places in the document.
Its only official usae is as the name of a particular
Marker type. Te def4 -ition of "dot" will be removed from
the glossary.

Comment Number: 03-010

Comment Topic: Attributes

Comment: Clarify the effect of :hanging CHARACTER HEIGHT on the
existing value of character spacing?

Action: No change to "the docu=ent

Response: Character spacing, the attribute, is a fraction of text
height. Realized intercharacter spacing is the VDC measure
obtained by applying t-e fraction to the height. When
height changes the fra.-tion, which is an independent
attribute, doe. not change. The product of the two, which
is the VDC measure, does change.

Comment Number: 03-011

Comment Topic: Attributes

Comment: Why is it possible to specify the expansion of color range
during metafile interretation, but not the compression?

Action: Changes to the documen:

Response: The text in question bas been supplemented so that the
symmetric mapping is s;ecified, and moved to Appendix D,
"Interpreter Guidelines".

Comment Number: 03-013

Comment Topic: Metafile Descriptor

Comment: Either reference a more specific registration authority for
fonts and typefaces or only list private names as examples
of font list entries.

Action: Change to the document

Response: Registration of fcnt names for the VDM is accepted in
principle. At the Jure 1984 ISO TC97/SC5/WG2 meeting
prov13IUns for a reg1sration authority were adopted. The

- 10-
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VDM Public Review Comment Responses X3H3/8'-- ?
August 8, 1984

VII tocnu .,nt. w 1 b,, i.-tit.,, t, , hi . r... t:.it lw II i

Comment Number: 03-015

Comment Topic: Control

Comment: Need additional wording to clarify the intent of an
imposable coordinate space in the VDM.

Action: Change the document

Response: VDC EXTENT is now a picture description element (see
Section 5.4.6). Most of the points of the suggested
additional paragraph are already adequately covered in the
present wording. The sentence "It should be noted that the
used of VDC EXTENT to directly encode world coordinates of
large amic range and very small granularity will likely
result in performance penalties at metafile interpretation
time, and may result in decreased portabiiity if such VDC .-
extents exceed that compatible with less robust (but still
conforming) metafile interpreters." has been added to Part

• "1 Section 4.4.5 (VDM Tailoring).

' :"Comment Number: 03-016

Comment Topic: Control

Comment: The specification of CLIP RECTANGLE does not avoid the
Possibility of implied inversion.

Action: Change the document

Response: The description of CLIP RECTANGLE has been clarified. The
following paragraph was added to Part 1 Section 5.3.9.

"Interpretation of this element does not cause any
inversion or change of orientation of the picture. The
normal condition is that xmax ) xmin and ymax > y-in. If
either of these conditions are not met, the interpretation
of this element is implementation-dependent. A reccommen-
dation is provided in Appendix D."

The rest of the discussion remains unchanged.

In Appendix D.3 the following sentence has been added:

"It is suggested that any error in the parameter list of

.. C 2-..:.
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VDM Public Review Commant Responses X3H3/84-

August 8, 1984

CLIP R:CTANGLE causes that element to be ignored."

Comment Number: 03-018

Com ent Topic: Graphical output

Comment: Clarify the effect of control characters in text strings

Action: Change the document

Response: The paragraph in Part I Section 4.6.6 describing the

selection of characters and the use of control characters
in tex; strings has been replaced by the following
paragr tph:

Select on of characters from different character sets
within a string may be done in several ways, which are
selected with the CHARACTER CODING ANNOUNCER metafile
descriator element. The default or normal technique is to
use the CHARACTER SET INDEX element, and restrict the
contents of the text strings to printing characters and
spaces (format effector control codes such as CR and LF are
permit ed, but their interpretation is implementation-
dependent). Other settings of the CHARACTER CODNG.

ANNOUNZER or use of the ALTERNATE CHARACTER SET INDEX :-..
permit standardize use of 8-bit characters and the SI, SO
and ES. control codes within the text string, in accordance
with AISI X3.41 and ISO 2022. The ALTERNATE CHARACTER SET
INDEX element is used to select a character set to be used
as the GI set. This G1 set is used both for 8-bit
characters in columns 10-15 of the code table, and with the
SO control code. The assignment or meaning to the index
parameter of both CHARACTER SET INDEX and ALTERNAME
CHARACTER SET INDEX is cone with the CHARACTER SET LIST
metafile descriptor element."

Part 3 Section 5.5.12, Section 5.5.13, and Section 5.5.14-
have been modified to discuss the effect of control
characters in text strings.

Comment Number: 03-022

Comment Topic: Attribute

Comment: Add to the description of TEXT FONT INDEX that the font
table 13 built rrom the font lint specified in the -etafile
descriptor.

- 1?2-
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VDM Public Rev.ew Coment Responses X3H3/84- 97
August 3, 19I:

Act ion: 4o chat.;:, to th,' '.tz'on,.t

Response: The current discussion section states this.

Comment Ni-mber: 03-023

Comment Topic: Attributes I

Comment: The scaling of character spacing introduced in the last
paragraph of the description of CHARACTER SPACING should be
expanded upon in section 4.6.6.

Action: Change to the document

Response: The following paragraph has been added to Part 1 Section

4.6.6:

"The ratio of the length of the width vector to the length
of the height vector is used to scale the CHARACTER SPACING
for character paths, RIGHT and LEFT, and the CHARACTER
EXPANSION FACTOR in all cases, before these are used to
display the text."

Comment Number: 03-024

Comment Topic: Control

Comment: Clarify the default range and .grinularity of VDC EXTENT in
section 6.1.

Action: Change to the document

Response: Part 1 Section 6.1 has been changes to indicate the default
range of the VDC extent is 0.0 to 0.99999... The
granularity of the VDC extent is implied by the eding.

Comment Nw'ber: 03-026

Comment Topic: Appendix D

Comment: Problems and inconsistencies with Appendix D.

Action: Changes to the document

Response: Several changes have been made to Part 1 Appendix D.
Section D.8 new lists minimum suggested interpreter
capabilities and Section D.9 contains guidelines for design

13.... . .. ... .. ..
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VDM Public Review Comment Responses X3H3/84-August 8, 1984 N7

of private bindings.

The clipping of graphical elements discussion in Section

D.3 has been clarified. The former GKS model for color to
grey scale mapping has been deleted.

Comment N1uber: 04-001

Comment Topic: Attributes

Comment: The marker mode of scaled can be interpreted to produce
transformable markers. Add prose to the standard to
specify the interpretation. Annotation text should be

supported by the VD14 in the same manner.

Action: No change to the document

Response: Your interpretation of scaled marker mode as capable of
producing 'transformable' markers is a valid interpreta-
tion, but not the primary motivation of the mode. The
motivation is to allow different relative sizes to be
selected without having to take the absolute size in VDC
space into consideration.

The VDM was designed to serve multiple device and
applications models. Adoption of your suggestion would
constrain the meaning to apply to one particular model.

Annotation text can be supported by setting a constant VDC
EXTENT, scaling text appropriately into that range, and
using driving software to scale graphics output. This is
consistent with the view that VDC EXTENT is intended for
use in device tailoring, not as world or windowing
coordinates with which to build a viewing system.

Comment Number: 04-002

Comment Topic: Global

Comment: While it is impossible to foresee all possible extensions
required in the future, I seek some reassurance that the
committee developing the VDM standard consider this
proposal easily extensible and extendable.

Action: Nlo change to the document

Response: At the June, 1984 ISO TC97/SC5/WG2 Metafile Subgroup

.14 -
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August 8, 1984

meeting a careful study of the VDM document was made to
en:i, re tha. nc't.hin,' In th,, d,,,°,jr.'lt w'I,1 II pr~.,'',I.* fi ,;"

ex tt'i± uI:~|i '

Comment Number: 04-003

Comment Topic: Global

Comment: Add elements for segmentation to the VDM.

Action: No change to the docucent

Response: X3J6 and X3V1 have separate standards for editing and
formatting data. Segm-entation does not fit with the
existing functionality.

Segmentation is beyond the stated scope of the standard, as
has been re-affirmed repeatedly by the task group. See
Part 1 Section 1.2, item 3.

Comment Number: 04-004

Comment Topic: Global

Comment: Add 3D elements to the VDM-

Action: No change to the document

Response: The VDM is a picture transfer system not a model capture
system. Three dimensions is beyond the stated scope of the
standard, as has been re-affirmed repeatedly by the task
group.

Comment Number: 05-001

Comment Topic: Front material

Comment: Provide for the existence of a Registration Authority to
register ESCAPEs, attribute indices and the FONT LIST.

Action: Accepted

Response: Registration of font names, ESCAPEs, and attribute indices

for the VDM is accepted in principle. At the June 1984 ISO
TC97/SC/WG2 meeting provisions for a registration

- 15-
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authority were adopted. The VDM document will be updated

to refer to this registration authority.

Comment Number: C5-002

Comment Topic: Global

Comment: Add two new values to the VDM ELEME4rNT LIST, "MINIMAL" and
"FULL".

Action: Accepted

pResponse: The elements of the VDM will be partitioned into two sets:
the "DRAWING SET" and the "DRAWING SET PLUS CONTROL." The
sets are shorthand names for sets of VDM elements. They
should not be considered MACRO names, nor should they be
construed to be levels of conformance. Part I Section
5.2.10 lists the elements contained in each of the sets and
the use of the shorthand namesPart 1 Chapter 4 and
Appendix A, and Part 2, Part 3 and Part 41 have been updated
to reflect this change.

Comment Number: 05-003

Comment Topic: Attributes

Comment: The definition of the boundary of' the fill area (centered
on the ideal boundary) is not consistent with the current
PHIGS draft.

Action: No change to the document

Response: The issue was discussed at the Timberline meeting. The
committee position is that the current wording has the
fewest undesirable characteristics, is the Most implement-
able, and is, in principle, no more badly behaved than
other alternatives given that polygons can have perimeter
on or off, can abut, etc.

Comment Number: 05-004

Comment Topic: ESCAPE

I'.*nitrI I *ir -%t o mr-rtil. it rit-ot. ion '..I ro.ad iI iw vaj~iien resefrve*(i ror

tuturv -.t..idard i;ttio applen l!() to the VDM ESCAPF
function identirfI'r parametetr.
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Action: Accepted

Response: The discussion in Part 1 Section 5.7.1 (VDM ESCAPE) has

been modified such that non-negative values of the function

identifier parameter are reserved for possible future

standardization and negative values are for private use.

Comment Number: 05-005

Comment Topic: Metafile Descriptor

Comment: VDM VERSION should not have a default, because it is a
required element.

Action: Change the document

Response: The default for VDM VERSION has been changed to N/A in Part

1 Chapter 6.

Comment Number: 05-006

Comment Topic: Metafile descriptor

Comment: Are the elements described in paragraphs 5.2.4 through

5.2.9 and 5.3.7 and 5.3.8 required elements? If not,

section 6.1 should state that the defaultr. for these values

are dependent upon the encoding.

Action: Change to document

Response:. All of the elements referenced are precision setting
elements, except for MAXIMUM COLOR INDEX. ?recision
setting elements have binding dependent formats and
defaults. Part I Chapter 6 has been changed to indicate
the default for these elements is binding dependent.

MAXIMUM COLOR INDEX has a fixed format, but has binding
dependent defaults. MAXIMUM COLOR INDEX has been added to

Part 1 Chapter 6.h..

Comment Number: 05-007

Comment Topic: Attributes

Comment: The formal definition of TEXT ALIGNMENT shows the
continuous align value as optional, but the binary binding
shows these elements as required.

- 17-
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Action: Change the document

Re!sponse: The ,T ionality has been removed from the formal

specitlcation and the bindings.

Comment Number: 05-008

Comment Topic: Appendix D

Comment: The guidelines for TEXT ALIGNMENT should not recommend any
fallback; rather, all metafile readers should do the best
they can witn the text facilities available in the
supported device.

Action: Change to the document

Response: The discussion of TEXT ALIGNMENT in Part 1 Section D.5 has
been modified as follows:

"If an alignment value is not available, the closest
available value iU used."

Comment Number: 05-009

Comment Topic: Appendix D

Comment: ARC an- ARC CLOSE elements with only two distinct
coordinates should not be ignored, but should appear as a
line.

Action: Change to the document

Response: The following sentence has been added to the discussion of
ARC in Part 1 Section D.6:

"If an ARC element has only two distinct points a line is
drawn between the points."

The folowing sentence has been added to the discussion of

ARC CL'_,SE in Part I Section D.6:

"If an ARC CLOSE element has only two distinct points a
line is drawn between the points."

- 18 -
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Comment Number: 05-010 P

Comment Topic: Appendix D

Comment: Delete the last paragraph of D.7. This algorithm is no
longer in GKS.

p

Action: Change to the docutment

Response: The format GKS algorithm for mapping color to grey scales
has been deleted from Part 1 Section D.7.

Comment Number: 05-011

Comment Topic: Character encoding

Comment: Maxm color index for the character coded binding is
missing from the list in Part II section 9. *

Action: Change to the document

Response: A MAXIMUM COLOR INDEX default of 63 will be adopted.

Comment Number: 05-012

Comment Topic: Binary encoding

Comment: The default for MAXIMUM COLOR INDEX should not be 0; rather
a value (e.g. 16) should be stated for the case that color
indices are used.

Action: Accepted

Response: The value 63 has been adopted as the default for MAXIMJM
COLOR INDEX.

Comment Number: 05-013

Comment Topic: Binary encoding

Comment: Maximum color index for the binary binding is missing from
the list in section 14.

Action: Change to the document

Response: The comment is accepted. The value 63 has been adopted as
the default.

- 19
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August 8, 93I

Coment Nuber: 06-001

Cz--ent T:;ic: Bindings

Co.zent: It is very important to maintain consistency across the
different bindings as to whether a functions is specified
by an opcode or a parameter.

Action: Change to the document

Response: A new section D.9 "Guidelines for Private Bindings" has
been added to Part 1. The new section recommends:

"All VDM elements must have a specified encoding, with the
exception of the precision commands, which may not be
applicable to a particular binding. An element which sets

an interpretation mode for other elements may be implicit
in the commands which it affects, as opposed to being coded

as a separate element."

The following paragraph was removed from Part 1 Section
5.1.

"The order in which parameters will occur in a parameter
list is not to be assumed from the order in which they are
mentioned in this section, but is deferred to the

description of specific encodings."

The order of parameters in Part I Section 5 and Appendix A,
and Part 2, Part 3, and Part 4 i-s now consistent.

Comment Number: 06-002

Comment Topic: Bindings

Comment: Make the mapping from the list of enumerated values to
integers the same across all bindings which use integers
for enumerated types.

Action: Accepted

Response: All of the bindings now use the values from the binary

binding except for the final flag for TEXT and APPOD TEXT.
Tn this case use 0 for not final and 1 for final.

-20 -
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Comment Number: 06-001

Comment Topic: Character encodir>

Comment: Several minor mistakes and areas where clarification is
required.

Action: Accept

Response: The suggested changes were made to Part 2.

Comment Number: 07-001

Comment Topic: Graphical Output

Comment: Does the addition of the POLYGON SET element remove the
need for handling of complex polygons.

Action: No change to the document

Response: We do not believe that the addition of POLYGON SET reduces
the need for complex polygon handling. Detection of __.

complex polygons is non-trivial and therefore their
prohibition is expensive; their execution adds very little
complexity if POLYGON SET is implemented.

Comment Number: 07-002

Comment Topic: Attributes

Comment: , Allow line type and perimeter type to restart a pattern at

each vertex.

Action: No change to the document

Response: We are not standardizing the interpreter nor saying whether
implementations are conforming or not. We are defining
what comprises a syntactically correct metafile and
defining what we feel are the proper semantics of elements.

Because polyline is a single graphical element and the
nodes are simply part of its defining syntax, linestyle
should be continuous.

-21-
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Comment Number: 07-03

Comment Topic: Graphical output

Comment: An 1-ile=entation should be allowed to draw two lines for a
three point arc when the calculation of the radius and
center point would require multiple precision arithmetic.

Action: No change to the document

Response: This sho:2Id not be addressed by the standard. It is an
implementat:on degeneracy handling decision.

Comment Number: 07-035

Comment Topic: Control

Comment: The con:rol element VDC EXTENT should be a picture

descri;tor element.

Action: Accept

Response: The ele=ent VDC EXTENT has been moved to Part 1 Section

5..6. Part 1 Chapter 4 and Appendix A have been updated to .
reflect this change. -.

* Comment Numbe-r: 0?-:,'06

Comnent Topic: Formal grammar

* Comment: Table A-I and figure A-I fail to incorporate the control
elements.

* Action: No change to the document

Response: Control elements are contained in the definition of PICTURE
ELENT.

, Comment Number: 07-007

Comment Topic: Appendix D

Comment: The Mini=t-- Required Capability list indicates that the
CHARACTrR SET I.DX minimum is two, but the CHARACTER SET
L1ST n::iinum i3 one. Please clarify.

Action: Change to the document

- 22 -
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August 8, 1984

Response: The character set index minimLm has been changed to 1. L.

Comment Number: 07-00S

Comment Topic: Character encoding

Comment: In Part II section 7.2 no description is given for the
format of the exponent part of real numbers.

Action: Change to the document

Response: A reference to Section 7.1 has been added after the last
sentence of Section 7.2.

Comment Number: 07-009

Comment Topic: Graphical output I. -

Comment: The specification of the.ARC element does not indicate if
there is an assumed sweep direction for the three points
defining the arc.

L Action: No change to the doc,ent

Response: We do not understand the need for specifying the sweep
direction, feeling that this is an implementation issue.
The arc is uniquely defined without the additional
information unlike the center-radius-angle specifications.

Comment Number: 07-010

Comment Topic: Appendix D

Comment: The guidelines for CHARACTER ORIENTATION make use of the --

term "counterclockwise". Is the intent that the
"counterclockwise" direction be take irrespective of the
sense and orientation of the VDC EXTENT?

Action: Change to the document

Response: The discussion of CHARACTER ORIENTATION in Part 1 Section

D.5 has been changed as follows:

"If two are equally near, the one in a positive angular
direction is chosen."

- 23 -
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August 8, 1984

Comment Number: 07-011

Cozent Topic: Global

Comment: Add an appendix with a table of implementation

dependencies.

Action: No change to the docur.ent

Response: Given the wide range of interpreters and their expected

capabilities and limitations, reliably identifying such
dependencies is felt to be an impractical, and would
probably lead-to misleading results. Such items are dealt
with as much as possible in Appendix D.

Comment Number: 07-012

Comment Topic: Binary encoding

Comment: In Part III tables 3-8 should provide relevant information

for the parameters of all the elements in that group.

Action: Accept

Response: Tables 3-8 updated.

Comment Number: 08-001

Comment Topic: Front material

Comment: The relationship of the VDM standard to ANSI X3.110

(NAPLPS) should be stated.

Action: Change to the document

Response: The rollowing description was moved from Part 1 Section 2.2

to Part 1 Section 2.1.

"While there are similarities between the VDM and the North
American Presentation-Level Protocol Syntax (NAPLPS: ANSI
X3.110-1983), the latter is designed to support a
particular class of devices in a picture transmission
environment, while the VDM is intended to provide picture

definition in a device-independent and environment-

independent manner."

,- ~- 211- :...
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Comment Nuber: 08-002, 08-007

rorm,. - Topi r: Attri hi "

f t~ UTI de3'cr ipt. o.,l f c Jl"r +Jen )." t t t" 1"'I1'2 -ally taLdld.ir".,

Action: No change to the document

Response: The VDK provides a mechanism for recording and transmitting
Red, Green, Blue color components. It purposely does not
address questions such as this. Your points are well
taken, but favor one technology ovothers. The VDM thus
leaves the exact meaning of the components to the
applications. Note the existence of APPLICATION DATA .
allows the documentation of special meanings, and VDM
ESCAPE allows sending device-dependent commands relating to
color interpretation.

Comment Number: 08-003

Comment Topic: Character encoding

Comment: In the character-coded binding for NON VDC REAL PRECISION
and REAL VDC PRECISION, the intent of the smallest-real
-code seems to be to indicate the number of exponent bits,
but this is not stated.

Action: Change to the document

Response: Part II Sections 8.5 and 8.22 have been reworded to
incorporate your comments.

Comment Number: 08-004, 11-004

;omment Topic: Character encoding

Comment: Delete all references to "G-set functions" and the "VDM
G-set." Indicate that the VDM coding environment may be
invoked (a) implicitly, or (b) from an ISO 2022 coding
environment by means of an ESC 2/5 F sequence to be
assigned by the Registration Authority of ISO 4873. Also,
clarify that the concepts of "CO sets," "Cl sets," and L_
"G-sets" apply only within the string parameters of those
metafile elements which have string parameters.

Action: Accept

Response: The changes you suggested have been made to Part II Section

-25-
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1, Section 2.2, and Section 3 of the document.

Comment Number: 08-005a, 12-001

Comment Topic: Character encoding

Comment: Since the VDM coding environment is invoked from ISO 2022
as "another coding system", there is no need to describe
bit cocbinations fro= columns 0 and 1 of the VDM code chart
as "control characters."

Action: Accept

Response: Throughout Part II of the document "IS2" has been replaced
by "MET" (METAFILE VCL=.ENT TERMINATOR) and "IS1" has been
replaced by "MPT" (KZTAFILE PARAMETER TERMINATOR).

Comment Number: 08-005b

Comment Topic: Character encodin.

Comment: There is no provision for issuing commands (metafile
elements) in which a parameter other that the last
parameter is oitted. It may be desired, at least in
future versions of this standard, to provide for omitting
parameters.

Action: Accept

Response: Part II Section 7.7.3 has been modified to include your
comment. MET (Metafile Element Terminator) is now 1/13,
MPT (Metafile Parameter Terminator is now 1/15, and 1/1 is
reserved for future standardization.

Comment Number: 00-006, 11-005

:* Comment Topic: Attributes

* Comment: Add a mechanism to invoke 8-bit graphic character sets as
well as 7-bit graphic character sets.

, Action: Accept

. Response: Part 1 Section 5.6.23 describes the new element ALTERNATE-
CHARACTER SET INDEX. ?art I Chapter I, Chapter 5, Chapter
6, and Appendix A , and Part 2, Part 3, and Part 4 have
been updated to reflect the changes.

- 26 -
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Comment Number: 08-008, 10-001, 13-001, 13-003

Comment Topic: Character encodin.-

Comment: Use a coding system wh:ch uses the ISO 2022 character set
structure and control code structure rather than a separate
coding system.

Action: Reject

Response: We accept the majority ANSC X3L2 opinion and the decision
of ISO TC97/SC2 to handle the Character-Coded Binding of
VDM as a complete code, entered and exited with escape
sequences registered with the Registration Authority of ISO
4873. We concur with the ISO character coding committees
in the view that the graphics environment and user model is
sufficiently different from that of ISO 2022 and 6429 that
attempting to force both to be handled with the same
protocol would compromise both standards.

We cannot accept your suggestion to use ISO 6429 controls
in a way which is similar to but different from ISO 6429.
It is inappropriate to base a standard on a proposed future
update of another standard. To the extent that dpANS VDM
and ISO 6429 handle sinilar functions, we expect that the
pbest solution will be worked out in the marketplace and
incorporated into future versions of both standards.

medeMhbea ;ad ga pbt-aeeskeyaofhW2&bkMeW4wt itbea
single coding environment.

Similarly, it is not necessary to have all standards use
the same coding environment in order to accomplish our
objective of a consistent set of standards. The complete

code technique enables us to combine different standards in
an orderly fashion, while permitting each standard to
address the needs of its primary constituency in the most
appropriate manner.

Comment Number: 08-009, 13-002

Comment Topic: Character encoding

Comment: Code the VDM as ISO 6429-style controls strings rather than
a complete code and use the ISO 2022 mechanism for
accessing a G1 set rather than "ALTERNATE CHARACTER SET
INDEX".

2
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Action: Reject

Response: We acc' . th, :a;rity ANSC X!.2 opinion to add the
ALTE,AT-- CFAs .-:F-R SET INDEX element. This is compatable
with a evz,= r'-L;ution to use CHARACTER SET INDEX

rather than the --o 2022 mechanism to select the GO set.
Most graphics i-pleentations do not handle the ISO 2022
mechanism of designation and invocation of character sets,
thus the dpk;S V1M reflects current practice in the

graphics industry.

A CHARACTER COD:NG ANCUNCER element has been added to the -.-

metafile descriptor, which provides a standardized way of
recording the writer's intent to use the full 7-bit or
8-bit ISO 2022 functionality within text strings. Thus
this technique of character set selection is available for
those who prefer it over the one standardized in the dpANS
VDM. Use of this functionality is by prior agreement
between the writer and interpreter of the metafile,
however, and is not required to be supported or used.

Comment Nv' ber: 11-001

Comment Topic: Front material-

Comment: In Part I paragraph 2.3 which GKS is meant (ISO or ANSI)

Action: Change to the docLment

Response: The reference to GKs in Part I Siction 2.2 now reads "the
Graphical Kernel System (GKS: BSR dp ANS X3.124-198x) and
the reference in Section 2.3 now reads "The Graphical
Kernel System GKS: ISO DIS 7942)".

Comment Number: 11-002

Comment Topic: VDM ESCAPE

Comment: Add a GDP element, separate from the VDM ESCAPE element,
for private geo~etrical outputs.

Action: Change to the dcctunent

Response: WG2 has added a GKS-compatible GDP to the ISO version of
the VDM. The ANSI VDM will include it as well. (NOTE:
These changes are not incorporated into the August, 1984
version of the document.)
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Comment Number: 11-003

Comment Topic: Attributes

Comment: The VDM provides, in addition to the FILL AREA attributes

of GKS, specific attributes related to the perimeter and a
perimeter visibility flag. To be a coding of ISO GKS1, the
VDM should either handle the POLYGON element as a GD? or
delete from VDM the elements and parameters related to the

perimeter.

Action: No change to the document

Response: The additional functionality that you note was added in
response to requests from and to serve the needs of a

non-GKS constituency. We have attempted to ensure that the

needs of the GKS constituency are not compromised while
adding functions to serve other groups.

Comment Number: 12-002

Comment Topic: Character encoding

Comment: The new proposed text from X3L2 for section 7.7.3.2 does

not allow any of the commands currently in the VDM standard
besides TEXT and APE'D TEXT to ever be revised to give
meaning to the use of the 8th bit.

Action: Accept

Response: Part 2 Section 7.7.4.2 has been revised as follows.

"This standard does not specify the effect, if any, of
using character from code chart columns 10 through 15 in

the string parameters of metafile elements other than TEXT,
APPEND TEXT, and RESTRICTED TEXT, nor will it in any future -

revision of this standard.

Comment Number: 14-001

Comment Topic: Binary encoding

Comment: Allow two forms of CELL ARRAY in the binary binding: one
where pixels are aligned according to the COLOR INDEX

PRECISION; and another where pixels are represented in the
minimum number of bits as derived from the MAXIMUM COLOR

INDEX metafile descriptor element.

-29 -
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Action: Change to the document

Response: The cel' array in the binary encoding (Part 3) has been
mod..... to include an additional precision parameter with
values of 1, 2, 4, 8, 16, or 24 bits of pixel precision.

Eaern r.w starts on a VDM word boundary.

Comment Number: 15-001

Comment Topic: MXz:afile Descriptor

Comment: Add a new element CFAACTER CODING ANNOUNCER which
identifies the code extension technique and environment
ass,- ed by the generator of the metafile.

Action: Accept

Response: The new element CHARACTER CODING ANNOUNCER has been added t
to the VDM. Part 1 Section 5.2.13 describes the new
element CHARACTER CODLG ANNOUNCER. Part I Chapter 4,
Chapter 5, Chapter 6, Appendix A and Appendix D, and Part
2, Part 3, and Part 4 have been updated to reflect the
charges.

Comment Number: 15-002

Comment Topic: etafile descriptor

Comment: There are some inconsistencies with the CHARACTER SET LIST
element.

Ation: Changes to the document

Response: The description of CHARACTER SET LIST in Part 1 Section
5.2.1l has been modified to incorporate your 3uggestions.
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